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Munchen 



Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

@ Excimer laser . A 

(|T) Ore Erfinbu'ng. Bezieht sich auf einen Excimeriaser mil 
einem Resonatorgehause, in denn zur Gasentiadung eine 
Eietaroaenanordnung angeordnet ist und das in Strahi- 
ricmur.g deiaseitig je mtt einem Austrinsfenster versenen 

is*. 

Die Erfindung zeichnet sich dadurch aus, daft zurVermei- 
dung von Staubabiagerungen in der Innenseite der Aus- 
trinsfenster, die durch iVlatenalabbrand wahrend der Ent- 
laaung auftreten, ein Gassxrom gerichtet is", der durch ei- 
nen eiektrostarischen Gasantrieb ohne Ven/vendung be- 
wegiicher Teiie erfolgt. 
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i 

Beschrciburn* 


Die Errindung bezichi sich auf einen Excimcrlascr mil ei- 
ncm Resonaiorgchausc. in dem zur Gascntladung einc Elek- 
irodcnanordnung angcordnei ist und das in Sirahlrichiung 
beidscmg jc cin Ausiriltsfcnster aufweist. 

Das Lascrpnnzip von Excimeriasem basien aui" dcr kurz- 
zcitigen Btldung sogenannter Excimcrc. d. h. Mulekule. die 
nurin elckuonisoh angercgicn Zustanden exisuercn kbnnen. 


cine UmwaUpumpc vorgeschen isi. die aufgrund ihrcr roue- 
renden Komponcnicn selbst eincm gewissen VcrsehtciG und 
eincr Vcrschmutzung unicrliegt. 

Dcr Erftndung liegt daher die Aufgabe zugrunde. cincn 
Excimcrlascr mu emem Resonatorgehiiuse. in dem zur Gas- 
eniiadung einc Elektrodcnanordnung angcordnei ist und das 
in Sirahlrichiung bcidscitig jc mil einem Auitriusfenster 
verse hen isi. deran weiicrzubildcn. da£ die 3eeimraehti- 
suns der oouschen Eiacnschaucr. dcr Inncnseitcn dcr Aus- 


Deraninc Excimcrc besiehen vonvicgend aus /.we:aiomigen io iritisfcnsier durch Siaubablaacrungen ausgeschiossen wer- 


Svsicmen. *.ic beispieisweisc Verbindungcn au* rcinen 
Edeigaser.. beispieisweisc Ar;. oder aus Edcigas-Haiogen- 
vcrbindunger.. wie he: spiels wcise ArF oder auch aus drcia- 
torr.isien Edeigas- Halogen- Verbindungcn. be*, spiels wcise 

\C;CI. 

Da deran: ce Excimcrc nur in ciekironisch angeregten Zu- 
sianden exisueren. isi der etekiromserie Grundzustand unbe- 
setzi. so dau sic fur den Einsatz ais laserakiive Medien ge- 
eignei sind. 

Die Anrcgung dcr Excimcrc erfolgt eniweder durch einen -U 
intensive^ Elektroncnstrahl. durch cine elektrische Hoch- 
spannunsscmiadung oder einer Kombi nation aus beiden 
Anrcgungsrndgiichkeitcn. 

Durch dicse Anregungsprozesse and den damn erforder- 
liehen Hoehspannungcn. die im Kilovoli-Bcrcieh liegen. IS 
ircicn zwisc her. den Eiektrodenanordnungen Materialab- 
brand auf. dcr als Siaub" das gesamic Innerc des Excimer- 
lasers koniammien und scinerscits die Leistungsdatcn sowie 
auch die Lebensdauer des Lasers entscheidend herabsetzt. 
Der durch der. Maicnalabbrand an den Obcrrlachen der je- 30 
weiiigen Elekiroden cntsiehende Siaub isi daher aus dem 
Laserinncren zu cnaemen. indem beispieisweisc das mil 
Siaub koniarriinienc Lasers as in gceignetcr We;sc hiirien 
wird. 

Hterzu sind cine Reihe bekannicr Losungcn bekanni. die 35 
im rbigenden kurz dargesielli werden: 

Aus den japan: schen Drue tfschrif ten IP 6-33-2-0. JP 6- 
1S8-82 sowie J P S- 3 35 7 3- gehen Vorrichtungcn hervor. mil 
denen Exc:meriaser von dem im Inneren des Lasers durch 
Mater. alabbrand entsiehcndcn Siaub befreit werden. Hierzu m 
wirddas Fuilgas-des Lasers mil gccigneicr Stromungsantrie- 
ben inflcrhalb'dci Lasers durch cin Kanaisysicm geruhrt. in 
dem gccigr.eie Siaubriitcr vorgeschen sind. Deran: ge Siaub- 
hker kdnr.en zum e:ncn metallise he oder kcramischc Fillcr- 
vomehtungen se:n. die in allcr Regei nach cmcr enisprc- -5 
ehenden Sait:gung an Siaub ausgewechseh werden mussen. 
Cherdies errbigt aiiemauv die Siaubriliricrung mi Lie! s ge- 
e:gneicr eiektrostatisch aufgcladcr.cr Elektrodcr.. an denen 
s:ch die Siauboanikcl abiascm. 


den soil, wore: auf jcgltche L'mwu:zpumpens> sicme rmtbe- 
wegien Teiien. wie sie aus dcr DE 32 12 92SC2 bekannt 
sind. ver/.:ehie'. werden soil. Die Siiuberang der AusihtLS- 
fenster soil mil Minein ertbtger.. die wcitgcher.d kemem 
Verse hlciB unieriiegen und die -.r.sbesondere au> mogiichst 
kosicngunsiigen Komponcnicn /usammenge-.;.e:U werden 
konnen. 

Die Losung der der Erriniiur.g /.ugrundciicgcr.den Auf- 
gabe isi im Anspraeh 1 angegeben. Den Erh "dungs sedan - 
ken voneilhan auibildende Merkmaie sind Gcgcn-iand dcr 
L'nieranspruehe. 

ErhndungsgemaB isi cin Exe:meriaser gemai dem Ober- 
bcgnrTdes Anspruchs 1 deran ausgebildei. da^ /.ur Vermei- 
dung von Siaub abiagemngen an der Innen>e:;e der Aus- 
iriiisi'ensier. die durch Maieriaiabbrand wahrer.d der Emla- 
dung aui'iretcn. em Gassirom ger.chtel isi. der durch einen 
elekirosiaiischen Gasanirieb ohne Vcrwcndung bewegiicher 
Teile enoigi. 

Die Ernndung gchi von dcr Idee aus. einen ge/:eii aui" die 
Inncnsciie dcr Ausinitsfensicr gene hie icn Ga><rom zu ge- 
ncnercn. wonei der Antricb /.ur Erzcugung cc- Gassiromcs 
mchi wie im hcrkdmmlicher. Sir.ne durch cine meehar.ischc 
Pumpe oder einer. Latter enbig:. die ihrcrse:;> '""e-ACgiichc 
Telle und einc gennge VcrschieiLifesiigkeii gegenubor dem 
Excimergas aufweisen. sondem ledigiich aus j:r.er E:ek:ro- 
denanordnung bestchi. die be: geeigncicr Kor.r.guraiion der 
Elekiroden und enisprcchcnder 3caut"schlagur.g der Elek- 
iroden mil Hochspannung zu emern soger. ar.r.ier. lonen- 
odcr PI as ma wind fuhrcn. 

Grundsaizlich sind aus dcr Physik Eickirrdcranordnun- 
gen bekanni. be: denen cine Elekirodc spiiz aussiebitdci und 
cine andcrc Eickirode flachig uusgcformt isi and uher min- 
desiens einc Durchgangsoffnung vcrtugi. Die »pu/. aussc- 
biideic Eickirode isi dabci gegenuber dcr Durchgangsoff- 
nung dcr andcrcr. Elcktrocc angcordnei. Leg', mar. nun zwi- 
schen be: dcr. Elekiroden cmc Hochspannung ar. kann cine 
sogcnannie '3usehcieniladung" erzcugi worden 'siehe 
hierzu auch Bergmann/'Schaier. Band 11. 6. A ullage. Seuc 
-73). Durch das siarkc eiekL-isehe Feld werder. Gas- una 


Ein besoncercr Asoeki dcr 3ce:nirachusun^ der Laseriei- ?■") Siaubiciiehcn mnisicn and aui' die rlachige Eickirode. die 


^iur.g durch die :nnerc Vcrschrr.ui/.una isi durch das Nieder- 
>ch iagen von Siaubpan:kei an opiisc hen inirakavitarcn 
Ober:laehen bedingt wie beispieisweisc die Ir.nensciicn dcr 
SirahiausL-.iisiensicr des Resonators. Geianger. Siaubpam- 
ke! an die inncnsciie dcr Austr.usfcnstcr. so wire dercn 
Transmissionsvermogcn erhebiich beeintracht:gi. 

Aus dcr deuLsehcn Patcr.ischr.fi DE 32 12 ^2S C2 ist ein 
Excimcrlascr- System zu en inch men. das einc m emer extra 
vnrgeschenen Kanaituhrang einc Elektrotiiierar.ordnung zur 
Extraktion von Siaubpanikcin aus dem aki^er. Laserme- 
dium vorsieh-. die uber cine L'mwal/.pumpc mil dem zu fil- 
ir.c render Gas gcspcist wird. Das jewciis von Siaubpani- 
kcin gcrcimgie Gas wire :m 3ercich dcr S trahi aus iritis fen - 
stcr in das Innerc des Laserrcsonaiors zunickgcic-.tct. Auf 
diese Wcise werden die Inncnscuen dcr Sirahi aus trills fen - 
■iter rcgcircchi durch das gcrcinigic Gas "sau'nergebiasen". 

Nachicilhafi bci dicscr bekannien Vorrichiung ist jedoch. 
daB zur Aufrcehtcrhaltuni! eines serichtcier. Gasstromcs 


fiiJ 


ncgativ aui'ge laden ist. beschieunigi. Durch die Durchgangs- 
offnung dcr flachig aus scb: ice ten Eickirode geiangen die 
Teiichcn durch die Eicktrodenanordnung h:r.darcn and er- 
/eugen au: d:cse W"c:se e:r.er. gcnchictcr. G_--;rom. dcr 
auch ais ?!asmaw;r.d bczcichnet wird. Das. Phanomcri dcr 
Erzcugung e:ncs dcranigcr. P'.asmawindcs dcr vorstc- 
hend bekannien E'.ektrodcnar.r-rdr.ung biidc: d:c Grand'.agc 
fur einen elekirosiaiischen Ga>aninch. dcr :r. jr::ndungssc- 
ma^cr We:sc in eincm Excimcriaser emge-c;/: -Aire, um 
dor. die [nncr.se::cn dcr Au^in^fcnsier mu ,-.r.em Gassirom 
zur Saubcrang /a beaufschiag: 

3 c sondes M-nciihafi is; dcr Ein sat/ c :-._■- ae rani gen 
eiekirosiauscher. Gasantriebe^ auch despair, 'urr.ai die tlir 
den Bctr.cb c:nes Exc:merla>ers erfordcrlichc Hochspan- 
nung auch fur die Hoc h spar. ner.gsbcaufschiagurg dcr Elek- 
iroden dzs elekirosiaiischen Gasamricbcs miiverwcndet 
werden kann. Chcrdics lagem sich an der wr/ug-wcise ne- 
saiiv 'icladcnen. ilachis ausscriidcten Eicktr-rde Siaubpani- 
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kel or., so daG auf diesc Wcisc eine An. Vurrcinigung des mit 
Siaubpanikcin kontaminiencn Gasstromes erl'olgcn kann. 

Die Elcktrodcr.anordnung des cicktrostaiischen Gasan- 
tnehes w.rd vor/.ugs wcisc in cinem 3ereich innerhalb des 
Excimcriascrs angcordnet. in dem cine mdglichst bcruhigte 
Gasatrr.uspharc. d. h. ohnc gruGerc Strbmungsiurhuicnzcn. 
vorherrscht. Dor Gasstrom wird vor/ugsweise untcr cmcrn 
Winkci /ui>chcn 0 J and rciati^ /.ur Normuie:» dcr Aus- 
l-tts;er.>ier aut'diese gencrue*... AuS'dicic Wcisc konnen sich 
keir.c Stauh partite: an dcr Obertluche dcr [nr.er.Ncitc des 
Aasir.tister.^erN icsuct/en ur.d d:c Transmisbionscigen- 
-chal'ten dc- renders nachhuit:a bceimrachiigen. 

Dcr an dcr Ober:lache rcgcirecht rc'dcktierve Gasstrom 
eciani-t vor/ueswcisc :r. Strap, inehteng in das Innerc des 
Gu>endudungiraumes des Exeimcriaser-Resonaiors. in dem 
>;ch das Ga.i mit dem :ur die Eruladung vorgese her. c Gasge- 
misch des Excimcriascrs vermt>cr.t. 

L'nmittcibar in St rah inch lung den Austmtsl'cnsters vor- 


10 


Damn der iBcreieh urn den elcktrostatischcn Gasantncb 
(9) rclaLiv t'rei von Sixomungsiurbulcnzcn ist. kbnnen Ab- 
schirmelemcnte 11 gceignct vorgesehen werden. 

Die Abschirmelemente kbnnen in An von Blenden ausgc- 
staitet sein: aueh ist es mdgHch cine in Gasstromriehtung 
des elcktrostuLischen Gasantriebes nachgeschaltcte Zwi- 
schenkamrner vor/.uschen. die cincn weitgehend abgc- 
schiossenen Raum bildct. in dern sieh der Gasstrom ungc- 
stdn von auBercn Turbulcn/.en ausbrciten und/oder bcruhi- 
gen kann. Die Zwischer.kammer sieht femer cine AuslaiS- 
diise vor. durch die der Gasstrom dircktauf das /.u rc.ni- 
aende Austrutsi'cr.sicr genie hie: ist. Hicrdurch kar.n die Sirb- 
mun^eigcnschuu positiv bcemrluiit werden. so daii cine 
weitgehend 1 ami n arc StrbmunH erhalien wird. 


Bezuas/.cichenlistc 


1 tlachigc Eiektrode 

2 OtTnunii 


jhuitei. >md vor/.ugs wc.se Schiit/.- b/.w. Locheiektrouen 
angcordnet. dure:-, die /um emer. dcr Lasersirahi veriauft -0 3 spit/.e Eiektrode 
and durch das Austn lis; caster den Laser vcrtaiit. /'am andc- 4 lonenwind. gcriehicter Gasstrom 
rer. geianii'. der an dcr Inncnscttc de: Austriustcnster rcrlek- 5 Excirneriaser-Gehausc. Rcsonatorgchause 
tierte Gasstrom durch die Loehbi'ihur.gcr. der Blendenan- 6 HauDtcicktroden. Entiadungsciektrodcn 
ordr.ur.g in das innere der Rcsonatoranordnung. Die in 7 Rcimgungseinrichtung 
Re: he hmtcreinander angcordncten Loehbienden kdnnen a5 8 Ausinusienster 

9 elcktrostadscher Gasantncb 

10 Eiektrodcnanordnung als Schiitx- odcr Loehbienden. aus- 
sebildct 


30 


35 


/■adem ebenso eiektrosiausch aufgeiaden werden. so dafi 
sich in cem Gasstrom bcrindliche Staubpartikc! an den 
Loehbienden b/.w.. in den Zwischer.spahen benachbarter 
Loehbienden absct/.en b/.w. an "lag em kbnnen. 

Die Errindung wird naensi.chcnd.ohnc Besehrankung des 
alliiemeinen Erhndungsgedankcns anhand von Aasfiih- 
rar.iisbe:scieier. 'jnter Be/.ugnahme auf die Zeiehnungen ex- 
empiansch, Es /.cigen: 

Fig. ■ schemaLisicrre Darstellung eincs vortcilhar": ausge- 
biideter. eiektrostauschen Gasanmcbs sowie 

Fig. 2 sehemaLisiertc Querschniusdarsteilung durch einen 
Exeimcriaser- Aui"bau mit clektrostatischem Gasantncb. 

In Fig. • ist cine ilaehig ausgebiidex Eicktrodc 1 mit ei- 
ner orinung 2 dargestcllt. /u dcrcn OtTnung 2 eine spitz zu- 
ia'afendc E.:ckirode 3 :n dcr dar^csteilten Wcisc angcordnet -^0 
•-i. WL:d"/w {<'Jr.3r. den Eiektrudcn 1 and 3 eine ^ccignetc 
H'.'chsnar.nane. '">c;sp;eiswc:>c in Hone von 3 1<V angctegt 
bildet sich /wisehen den Eiektroden eine sogenannte Bii- 
^er.eicntiadanv; aa>. die da/.u :"dhr t . daj >.ieh c:n r.aeh der ge- 
'.ochtcn E'.ektrode 1 auftrctender. gcnchtctcr Gasstrom 4 in -5 
dcr :n ?:'c::rehtung onenuertcn RichtaniZ einsteilt. Diescr 
a 'a eh aii P'a.imawmd b/.w. loncnwtr.d bekannie Gasstrom 
d:ent ai> Grand! age far c:ne Einnchtang /.ur Siiubcmng dcr 
>.ncnsc::cn ■■• o-n Austn its r'en stem he: Exc.meriaserr.. 

;n Fiu. I e:n sehematisiener Te:i-Qucrschn;t» durch ei- 50 
-en E.\c:mer':a>er dar^e^telU. dcr • r.nerhaib cincs Resonator- 
ueha'a-^c- 5 c:nc Haunieickiroucr.aniirdnung <S /.*ar Gasentla- 
car.i; dc- E\c:mer f eascs vor^ieht. mv-^ic eine Ga.>rc:n:gungs- 
.in.acc 7 d:c acm \or-tenend /:i:crtcn Stand ae: fechnik 
aN -ics.anr.i an /'a >chen : .-«t. 

Scuiicn :m 3ereieh des Aa>t~tts;'cnstcrs 8 • erne idenu- 
^ch^: \nnrdnang ist encn:'ali- an :em nieht dar^csteiUcn 
".\c:ten \asi~tisi'cnster vorgesehen \ >t die ^ehematisch in 
Fin. ': darge-;e:Le Eick:r^^dcr:an^ >rdnane 8 aneehraeht. Die 
E'.ektriidenanordr.ung S cr/eagi e:ncn gerchteien Gasstrom ^0 
a ,e:'L;ch aa: die Vjstr.;i>Ycnsier!>her::ache. dad der Gas- 
virom 4 ir, diescr regeirech: re:;ekt:er. "Aird and :n das tn- 
::crc dc- Lasergehau^cs /uracklaa:';. Eine Loch- b/w. Schiit- 
/eiektrt'denanordn'ang K) >; /.'a>at/.::ch eicktro^tatl^ch auf- 
geiaden. so datj die :n dem Gasstrom 4 cmhaUenen Staubp- 65 
an:kc: an den Eickirodenilaehcn b/w. Zw isehenraumcn 
/wisehen /we: benachnanen Loehbienden wemgstens zum 
Te:i ha; ten '"^ieiben. 


11 Absehirmcicment 
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1. Exeimeriaser mit eincm Rcsonatorgchause ;.5k in 
dem zur Gasentiadung eine Elektrodenanordnung (6"t 
angcordnet ist and das in Strahlnchtung bctdscitig je 
mit cm cm Aust-ust'enstcr iS) verschen ist. 
dadurch gekennzeichnet. daiS zur Vcrrneidung von 
Siaubabiagcrangcn an der Innenseuc dcr Aastnttsfcn- 
ster i8». die durch Matcnalabbrand wahrend dcr Entla- 
dung auitrcten. ein Gasstrom i4) genehiet ist. der durch 
cincn ciektrostatisehen Gasantncb <9> ohne Vcr.ven- 
dung bewegiieher Tciie erfoigt. 

:. Exeimeriaser nach Ansprach L dadurch gekenn- 
/ciehnei. dan der Gasstrom ''4) untcr c:nem Winkei 
/.wischen 0* una 90 : reiativ /.ur Normaien des Aus- 
tnttbfensier '.Si auf das Austntlsfcnstcr ger.ehtct :st. 
3. Exeimeriaser nach Anspraen 1 odcr 2. dadurch ge- 
kcnn/.cichnct. daii dcr ciektrostatische Gasantricb i9^ 
/we: Eicktroden aufweisi. von dencn eine -3) wenig- 
stens cine Spit/.e aufwe;st and die andcrc 1) Ilaehig 
ausgebiidet :si 'and cine OtTnung iZ) vorsicht. wobei 
die E:ektrodenspn/.e dcr OtTnung gegenuberiiegend 
angcordnet :st. and 

ca^l an den Eicktroden : 1. 3i cine dcran <tarke eieklri- 
■sche Spannang ar.gei-agt ist. daii /.wisehen dcr. Eiekiro- 
den cine Eniiadung entstcht. durch die ein genchtcter 
Gasstmm '4:. ein soger.anmcr P'.asmawir.c. durch die 
OtTnung '2; hmdureh er/.eagbar ist. 
-. Exe:meria>cr nach Anspruch 3. dadurch gekenn- 
/c:chnei. da^ die Elekirodenanordnung des ciektrosta- 
li-anen Gasantr.cb^ --9i mncrhaib des Rcsonatorgchau- 
<cs.fi ;r. c:ncr weitgehend ungestbuen Steile. ransicnt- 
iich dcr Gasstromungen. an ge brae hi ist. 
5. Exeimeriaser nach Ansprach 3 odcr aadarch gc 
kenn/.cichnct. daB Abschirmeiemcme ill - "ar Sichcr 
^teilung einer weitgehend strbmungsfreier. L'mgcbung 
vorgesehen sind. 

b. Exeimeriaser nach cmern dcr Anspriiehe ! bis 5. da 
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durch gekennzeichnet, daB Loch- oder Schlitzblenden 
(10) in Strahlrichtung vor den Austrittsfenstern (8) an- 
geordnet sind, durch die der vom Austrittsfenster (8) 
weggerichtete Gasstrom (4) abgefuhrt wird. 

7. Excimerlaser nach Anspnich 6. dadurch gekenn- 5 
zeichnet, daB die Loch- odcr Schlitzblenden (10) derail 
elektrostatisch aufge laden sind. daB sich der im Gas- 
strom (4) befindliche Staub an und/oder zwischen den 
Blenden niederschlagt. 

8. Excimerlaser nach einem der Anspriiche 1 bis 7, da- 10 
durch gekennzcichnet. daB zur clektrostatischen Aufla- 
dung Hochspannungen von cx 3 kV verwendei wer- 
den. 

9. Excimerlaser nach einem der Anspriiche 1 bis 8. da- 
durch gekennzeichnet. daB eine Zwischenkammer vor- 15 
gesehen ist. in die der vom elektrostatischen Gasan- 
trieb (9) herruhrende Gasstrom (4) eingeleitet wird und 
die erne DiisenorTnung aufweisu durch die der Gas- 
strom auf das Austriitsfenster gerichtet ist. 

20 
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Description 

The invention relates to an excimer laser comprising a 
resonator housing in which an electrode arrangement is arranged 
for a gas discharge and which comprises an output window at 
both of its sides in the direction of the beam. 

The lasing principle of an excimer laser is based on the short- 
lived formation of so-called excimers, i.e. of molecules which 
can exist only in excited electronic states. Such excimers 
consist mainly of two atom systems, such as compounds of pure 
noble gases, for example Ar 2 , or of noble gas halogen 
compounds, such as ArF, or as well of three atom noble gas 
halogen compounds, for example Xe 2 Cl . 

Since such excimers exist in excited electronic states only, 
the electronic ground state is unoccupied, so that they are 
suited for use as a lasing medium. 

The excitation of the excimers is performed either by an 
intense electron beam, by a high voltage electric discharge or 
a combination of both excitation possibilities. 

A material erosion between the electrode arrangements is caused 
due to these excitation processes and the high voltages 
required therein which can be in the kilovolt range, which 
erosion on its behalf contaminates as a "dust" the entire 
interior of the excimer laser and crucially reduces the 
performance data as well as the lifetime of the laser. 
Therefore, the dust developping through the material erosion at 
the surfaces of the respective electrodes is to be removed from 
the interior of the laser, for example by filtering the laser 
gas contaminated with the dust in a suited manner. 

A series of known solutions are known for this purpose, which 
will be briefly illustrated in the following: 
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From the Japanese documents JP 6-334240, JP 6-188482, and JP 8- 
335734, devices follow, by which the excimer laser can be 
cleaned from the dust being generated in the interior of the 
laser by material erosion. For this purpose, the filling gas of 
5 the laser is led through a canal system in which suited dust 
filters are provided with suited hydrodynamic propulsions 
inside the laser. Such dust filters can on the one hand be a 
metallic or a ceramic filter device, which must as a rule be 
replaced after a corresponding saturation with dust. Moreover, 
10 the dust filtering is alternatively done by suited 

electrostatically charged electrodes, at which the dust 
particles deposit. 

A special aspect of an adverse effect on the laser performance 
15 by the inner contamination is caused by the fall-out of dust 
particles at optical intracavity surfaces such as the inner 
sides of the beam output windows of the resonator. If dust 
particles get to the inner side of the output window, then its 
transmittance is adversly affected to a considerable extent. 

20 

From the German Patent DE 3 2 12 92 8 C2 an excimer laser system 
can be seen which provides an electrical filtering arrangement, 
being provided in a seperate canal guidance, for extracting 
dust particles from the active laser medium. The gas which is 
25 cleaned from the dust particles is guided back into the 

interior of the laser resonator in the region of the beam 
output window. This way the inner sides of the beam output 
window are regularly "blown clean" by the cleaned gas. 

3 0 However, it is a drawback of this known device that a 

circulation pump is provided for maintaining a directed stream 
of gas, which pump itself is subject to a certain wear and 
contamination due to its revolting components. 

35 Therefore, the invention is based on the problem to improve an 
excimer laser, the excimer laser having a resonator housing in 
which an electrode arrangement is arranged for a gas discharge 
and which is provided with an output window at each of its two 
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sides, such that the adverse effect on the optical properties 
of the inner sides of the output windows by deposition of dust 
shall be excluded, wherein all kinds of circulation pump 
systems having moving parts as they are known from DE 32 12 92 8 
5 C2 are abandoned. The cleaning of the output window should 
shall be done by means which are to a great extent not a 
subject to wear and which can, in particular, be assembled from 
components which are as inexpensive as possible. 

10 The solution to the problem underlying the invention is 

indicated in claim 1 . Features which advantageously embody the 
spirit of the invention are subject matter of the subclaims. 

According to the present invention an excimer laser according 
15 to the preamble of claim 1 is formed such that, for avoiding 

dust deposits at the inner sides of the output windows occuring 
due to material erosion during the discharge, a gas stream is 
directed, which is done by an electrostatic gas propulsion 
without the use of any movable parts. 

20 

The invention starts from the idea of generating a gas stream 
which is selectively directed to the inner side of the output 
window, wherein the propulsion for generating the gas stream is 
not performed by a mechanical pump or a fan as in a 

2 5 conventional sense which on their behalf comprise movable parts 

and a low wear resistance toward the excimer gas but solely 
consists of an electrode arrangement which lead to a so-called 
ionic or plasma wind with a suitable configuration of the 
electrodes and a corrresponding supplying a high voltage to the 
30 electrodes. 

Basically, electrode arrangements are known from physics, in 
which one electrode is formed to have a pointed shape and 
another electrode is formed to have a plane shape and to have 

3 5 at least one through opening. Therein, the pointed electrode is 

located opposite to the through opening of the other electrode. 
When a high voltage is applied between the two electrodes, a 
so-called "brush discharge" ( "Bus che lent ladung" ) can be 
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generated (to this also see Bergmann/Schaf er , volume 11, 6th 
edition, page 473) . Due to the strong electric field, gas and 
dust particles are ionised and accelerated toward the plane 
electrode which is negatively charged. The particles get 
5 through the electrode arrangement through the through opening 
of the plane electrode and gemerate in this way a directed gas 
stream which is called the plasma wind. The phenomenon of 
generating such a plasma wind with th previously known 
electrode arrangement forms the basis for an electrostatic gas 
10 propulsion which is used in an excimer laser in the inventive 

fashion for there applying a cleaning to the inner sides of the 
output windows by means of a gas stream. 

The use of such an electrostatic gas propulsion is particularly 
15 advantageous also for that reason, since the high voltage 

required for the operation of the excimer lase can at the same 
time also be used for applying a high voltage to the electrodes 
of the electrostatic gas propulsion. Moreover, dust particles 
settle down at the electrode which is preferably negatively 

2 0 charged and plane, so that kind of a pre -cleaning of the dust 

particle contaminated gas stream can be performed this way. 

The electrode arrangement of the electrostatic gas propulsion 
is preferably arranged in a region of the excimer laser in 
25 which a calmest possible gas atmosphere is present, i.e. 
without higher turbulences in flow. The gas stream is 
preferably directed onto the output windows at an angle between 
0° to 90° relative to the normal of the same. Like this, 
particles cannot settle at the surface of the inner side of the 

3 0 output window and lastingly adverely effect the transission 

properties of the output window. 

The gas stream which is regularly reflected at the surface gets 
into the interior of the gas discharge volume of the excimer 
35 laser resonator, in which the gas is mixed with the gas mixture 
of the excimer laser which is intended for the gas discharge, 
preferably in the direction of the beam. 
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Slit or hole electrodes are preferably located to directly 
precede the output windows with regard to the direction of the 
beam, through which slit or hole electrodes the laser beam 
extends and leaves the laser through the output window on the 
5 one hand, and on the other hand the gas stream reflected at the 
inner side of the output window gets into the interior of the 
resonator arrangement through the hole openings of the stop 
arrangement. In addition, the pin stops arranged in series on 
behind the other can just as well be electrostatically charged, 
10 so that dust particles present in the gas stream can deposit or 
settle at the pin stops or in the inter pin stop slits of 
adjacent pin stop, respectively. 

In the following, the invention will be examplary, without any 
15 restriction of the general spirit of the invention, by means of 
embodiments and referring to the drawings, wherein: 

Fig. 1 shows a schematic representation of an advantageously 
embodied electrostatic gas propulsion, as well as 

20 

Fi . 2 shows a schematic cross sectional view of an excimer 
laser assembly having an electrostatic gas propulsion. 

In Fig. 1, a plane electrode 1 comprising an opening 2 is 

2 5 depicted to the opening 2 of which an electrode 3 being tapered 

to a point is arranged in the depicted way. Upon application of 
a suitable high voltage, for example of 3 kV, between the 
electrodes 1 and 3, a so-called brush discharge develops 
between the electrodes which brush discharge leads to the 

3 0 appearence of a directed gas stream 4 in the direction oriented 

into the direction of the arrow, occuring behind the punched 
electrode 1. This gas stream which is also known as th plasma 
wind or ion wind, respectively, serves as a basis for a means 
for cleaning the inner sides of the output windows in excimer 
35 lasers. 

In Fig. 2 is depicted a schematic partial cross section of an 
excimer laser providing a main electrode arrangement 6 for a 
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gas discharge of the excimer laser as well as a gas cleaning 
device 7 which is to be considered as known from the above 
mentioned prior art inside a resonator housing 5. 

5 At the side, in the region of the output window 8 (an identical 
arrangement is also provided at the second output window which 
is not shown) , the electrode arrangement 8 schematically 
depicted in fig. 1 is mounted. The electrode arrangement 8 
generates a directed gas stream 4 laterally onto the surface of 

10 the output window, so that the gas stream 4 is regularly 

reflected at the same and runs back into the interior of the 
laser housing. A (one) pin or slit electrode arrangement 10 is 
in addition electrically charged, so that the dust particles 
contained in the gas stream 4 are at least partially adhered to 

15 the electrode surfaces or to the spaces between two adjacent 
pin stops, respectively. 

Blocking elements 11 can be provided in a suitable fashion in 
order for the region surrounding the electrostatic gas 
2 0 propulsion (9) to be relatively free of turbulences in flow. 

The blocking elements can be built to be of a stop- type; it is 
also possible to provide an intermediate portion being arranged 
downstream with regard to the gas flow direction of the 

25 electrostatic gas propulsion and building a largely isolated 
volume, in which the gas stream can expand and/or calm down, 
undisturbed by external turbulences. The intermediate chamber 
further provides an oulet nozzle through which the gas stream 
is directed directly onto the output window to be cleaned. 

30 Hereby, the flow characteristics can be positively influenced, 
so that a largely laminar flow is achieved. 
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Legend of reference signs 
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1 plane electrode 

2 opening 

5 3 pointed electrode 

4 ion wind, directed gas flow 

5 excimer laser housing, resonator housing 

6 main electrodes, discharge electrodes 

7 cleaning means 
10 8 output window 

9 electrostatic gas propulsion 

10 electrode arrangement built as slit or pin stop 

11 blocking element 


15 


DE 198 40 035 Al 
Patent claims 


8 


1. Excimer laser comprising a resonator housing (5) in which 
an electrode arrangement (6) is arranged for a gas discharge 

5 and which is provided with an output window (8) at each of its 
two sides, 

characterized in that, for avoiding dust deposits at the inner 
sides of the output windows (8) occuring due to material 
erosion during the discharge, a gas stream (4) is directed, 
10 which is done by an electrostatic gas propulsion without the 
use of any movable parts. 

2. Excimer laser according to claim l, characterized in that 
the gas stream (4) is directed onto the output window at an 

15 angle of between 0° and 90° relative to the normal of the 
output window (8) . 

3. Excimer laser according to claim 1 or 2, characterized in 
that the electrostatic gas propulsion (9) comprises two 

2 0 electrodes, one (3) of which comprises at least one point and 
the other (1) of which is plane and provides an opening (2) , 
wherein the electrode point is arranged to face the opening, 
and 

in that a voltage of such a strength is applied between the 

2 5 electrodes (1, 3), that a discharge which is able to generate a 

gas stream (4) , a so-called plasma wind, through the opening 
(2) develops between the electrodes. 

4. Excimer laser according to claim 3, characterized in that 

3 0 the electrode arrangement of the electrostatic gas propulsion 

(9) is located inside the resonator housing (5) at a largely 
undisturbed location with regard to the gas flows. 

5. Excimer laser according to claim 3 or 4 , characterized in 
35 that blocking elements (11) for assuring a largely flow-free 

environment are provided. 

6. Excimer laser according to any of claims 1 to 5, 
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characterized in that the pin or slit stops (10) are, in the 
direction of the beam, located in front of the output windows 
(8) through which the gas stream (4) directed off the output 
window (8) is lead away. 

5 

7. Excimer laser according to claim 6, characterized in that 
the pin or slit stops (10) are electrically charged such that 
the dust present in the gas stream (4) falls out at and/or 
between the stops. 

10 

8. Excimer laser according to any of claims 1 to 7, 
characterized in that a high voltage of about 3 kV is used for 
the electrostatic charging. 

15 9. Excimer laser according to any of claims 1 to 7, 

characterized in that an intermediate chamber is provided into 
which the gas stream (4) coming from the electrostatic gas 
propulsion (9) is lead and which presents a nozzle opening 
through which the gas stream is directed onto the output 

2 0 window. 


DE 198 40 035 Al 
Abstract 


10 


The invention relates to an excimer laser comprising a 
resonator housing in which an electrode arrangement is arranged 
5 for a gas discharge and which comprises an output window at 
both of its sides in the direction of the beam. 

The invention is characterized in that, for avoiding dust 
deposits in the inner sides of the output windows occuring due 
10 to material erosion during the discharge, a gas stream is 
directed, which is done by an electrostatic gas propulsion 
without the use of any movable parts . 


